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(57)Abstract: 

PURPOSE: To provide a method for positively controlling 
the activation by controlling the speed sensorless vector 
of an induction motor or the re-activation when 
instantaneous power failure recovers. 
CONSTITUTION: A selection switch 25 is provided 
between a magnetic flux adjustment means 14 of a 
speed sensorless vector controller and a current 
adjustment means 15, the output of the selection switch 
25 is changed in a step signal shape from 0 to a current 
command value iM* by a magnetizing current command 
switch means 24 used to change over this switch 25 in 
T1 second later after the output of a magnetic flux 
command switching means 1 9 is activated and is 
supplied to an induction motor 1 including an arbitrary 
frequency component, thus properly estimating the 
rotary speed of the induction motor 1. 
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£i§ffl»i-'<< , 2fc«8EteJ:tJ c ttEES:«B 

p\\w zfem-tzwr^. mmmm^mmmm 

P WiVW w<- * d» e>K««ib«(3 8t»-t-* «SR ft * t 1 
N*liitriIXXM*tS P WM-Y y/< 

p WM ^ mm m m ta i ^ ft ^ a, 

P WM > ✓ < — * co «j » El fc: «¥« ft K it , 

pwmw * ftiE!tH-5»&, BSffl«aR^»«?#« 

StjfS^^^/i^^^^i^^MifH^ff-^^, PWW > 
ffiieSffiltrfflB *S\ M*WcoSLttft»4:-t-« .1 ft# 



(2) - 1 3 0 8 8 2 

2 

[»*«8] W*iS4SfcJilf*iS5{ZiE«tOj«S-fe> 
[Ii*ig9] W*«4*fctt»*«5{wEtt<Oj*ft-fe> 

[IS*iIl 1] W*ii4*fcfi»*JS5iwlB«c<DiS*-fe 
2] W*iS4SfcJ4HI*:JS5^IS«c^itSir 
[!B*«1 3 J »*Jjl4 7!rMni*JSl 2 ^ffil&co-tr >^ 

« ft ft fi S-t" 5 C t > -T 5 iifiE ir > * u ^ -< ^ 

1 4 ] 75MBI*ir 1 2 jrlEJBcCQir x-tf- 

€-ftffiS:-r^^ t ft4#«4r-t-5ifia-fe >iM-^-<^ hn. 
50 »J»*jfe 0 
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[if*«l 5] W**4 7SS»*gil 2CE*t*>-fc>U- 



[lf**l 6] IS*rl4 75SlS**tl 2{Cf2«c^^>^ 
P\VM>f <7>.g*blSte, 10 

[0 0 0 1] 

5i:#«L<ttiSffi««oW»fW (BIT, ¥^Pff <h 
[0 0 0 2] 



Ift^S, 6a, 6 b l4£flEa«^3 1 • 7 li^gfES 

i ofi-t-^^^^jfiftia^^s, i i 

1 4ttBXHB¥S. 1 5tt«ftllfi5^a, l 6!4/MtS 
K*fS2, 1 7{4 2tB3t@Sift#a, 1 8 fijg*b-&g| 
#15, 1 9tt«*«4MJW¥a, 2 0ttiWt»<frW** 
2 1, 2 2ttSI*^-f y^^6*fl2$n-Ct*5 0 
[0 0 0 3] EI 1 4 Ott3l5M^WJ»i!if^Sr, EJLTKKW 

i u. i wf4, 3tB2tB*«*a5 a T-BKffifflWtt-bGQ 
2Hiia, i /SCKUlSii. «F*6 aOEVCft^S 
1 T-KftttSr*2|ii:-r5|aiteffifi|«i±o2*B» i M (B 

[0 0 0 4] tE»Bl*ft4TttltllfcP\VM-f 
* 2 cOdb^J^JE v u , vv. vwte. 3t@2^^ 
ft?g5b'Ci£Igai<0 2ffliva l vgdgflftS 
In. n^rS bOEICftfftl -e«ft*«rat*|lii-6[g 
IEffi«**±0 2»*VM (ttffc«i«EEJ5)c;#) <tcn>iE 

JEJf^^a 7 T-J4. ±15 i T . i M , v T , v M &£rj 

-&a«*e»«***a s ufc-DcA«*ft« 

T^ffiaM * ^A^iL, TfScO^: (1) , 5£ (2) iz 



[0 0 0 6] 



e t = v T — Ri i T - 



v m Ri i M 



il4il [0 0 0 5] 

3f4m«c* [ftl] 

La (d/d t) i t — j wi * L o i M - ( 1 ) 

* & [ft 2] 
La (d/d t ) i M + j an * Lff i T (2) 



88m WT^^-ra (3) CtEoT, 

[0 0 0 7] 
[ft3] 

^^(ex/^JhiiS) (3) 
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[0 0 0 8] 
[«4 ] 

= (e T /«m * ) h s (S) (4) 

[0 0 0 9] IgfffS 1 OEHEfl JB «, r * 14. 50 



^H-^l 2T— »«H«EftJS^tto>i * ^bt^DftB 

t4. »*t»i<^igiEA«Stftitsiii[Qi, * bm^*«< v 

3-2 2^ttJA-e*>5EHEA»*»»*|*a» ir * ' irirj: 

[0010] tK^nSH^a 1 4 {4. K^fll^^e 9 T-« 
gLfc^Jt^ffi^* tffl»^yf2 1^lB»-e*5 
^m^fffo* * ^Kt} t L „ *^H»»fP^«*t L 
T^fkttSSEJgT^ft i m ^rtibi^i-^o m'Stfien^ 1 
5(4, Stt*W8S^ai 4**e>tB**ix5«ft*4«gita* 

littiM* . isswgii^ai 3^>e>tts^*ns 

^4tfi: i T * *5i:a«»*6 a cois««»^a 1 -cas* 

L7t h/^il;i^ i T % m{tmm$if$ft i „ SrA^? 

[00 11] r*>Hteffi«tt±<0ffiffim^ffi v M * 
LTvt * 6^ffi«S : lft*a2T*HS0E««l±co 
2tS60*/E18^fiSv q* . v/3*fZSS«iL-. 2t@3t@S 
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s^a 1 8 . mmm&vittSk i 9 . ig«ji*gj«^fa: 

[0012] filMa-S^S l 8 te. *jft/flttff 
o»*^ttm*SJ:9 0i»W«* (B15 W)) t, 
^»±9<0jB»«# (HI 5 (n) ) ^SrA^bT, P 
WM>f 2 £jg»J-r5 t t*L< ttWEiBifflfWR 

l 9*sJ:Ufiai*fl|««lW#»2 0^jB»««ft* (dll 
5 ) £tt}^1-3 0 

[ooi3] BKMw^ai 9fi. mia/BB-team 

^A*$iiT0& (Ell 5 (=■) ) giSLT^&SW 

SI»fg2 0lt miEfi»fti«»-g-^A**ttTa> (T 
o> >T0) &• (HIl 5 (*) ) SigUT^feWW^-f 
>^2 2iz±9ii«ngi5^Si 4<Plal«3ftjnttft*f«fl[ 

So 

[0014] PWM>f 2 li, lWIEiBtb-*aa«-S- 
[001 5 ] 

i:±ot tt««Wri s lElli5 L T i P WM-T 

fc ft t>R«fflO[H]teA«a« t * L^ffl«[«c9EWE« 
JM**£T-gr-*\ [Hll5^/g^^ (HJJSiSSE) StjEL<«I 
^T-ft#^;fctf>C R KSE*J»ttffi 4* 3 Six 

[ooi 7] ffior, wO*wo»Htt, ±mcomhiy 

ls]iiGfi£#&«3=£-£ % S&ftSKgc (lEl^3ffi«) SrlEL 
<1SL, »3l«c, PW.VW ^asfiSbfc L < ttPf 
6 Sb X ft 5 iS ttir yf^K^ h /uffl ffl)^ j£ £ ti Sti" o 

[0018] 
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SE*S X SEE £&£3fE-< ? h/u 

cot^-rn^- ml< raj^c, pwm-t 

>'<-*/>>bmmm»mzmi&+znffi&x7v7#tlz 

^m^mfa^^^tzm^x^ y^mzmt^^t. 
m3<Dmwxiz. pwM^r z&m-tzm^. m 

PWM^y/<-^^it§i^ ft/8tt«<a!!»«ff« 

Sr. PWM-Y^- ^co$iJS?ff^fiS-r-5o 
[0 0 1 9] !b 5C03SP/JT^ Wia«4 05*W«C*5^ 

E»ffit»t*«*«: % Otft:tt9K*R«iK£ h/u^««e»*«[ 

30 l>-^izms^-tr^ 0 

[0 0 2 0] m8c7)^0jT'{i, mmmA^fzitm^co^ 

[0021] mi o<D$£wxte. mtmA *fztem5<D 
jbwc*5^t. «HE»eai*»*«:, pwm^^-^ 

ftitsm 4 ^ } 1 m 5 co m 0^ ^ r , Rt]fs^fa^ff-§- 
Sr. mt&co&ftfi&mizm&Z'&Zo % \ 2(D$tmx 
\t % «HE*4*fcttW5<?5*w«w*5^-c. meRiEittrsF 

[0 0 2 2] mi 3<^38WCtt» flftlE*4 4^L-|g 1 2 

•a jh asfeis* fico^e^ ft^ f- f®:^.®-;, 1 - 5 s -eco 

50 fi, FnJfSai4 4^Lmi 20|gP^(cjo^T. PWiVW > 
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[0 0 2 3] 5^*|I!-C?tt. ifrl2S4 fc^LIS 12 .[0 0 2 4] 

ttffiffl«wo««F#«^[EitaLTWjK»wi6^^e>, — * h£jk«(m (a, gift) i-eaatii. * 

A««^*ll[^Kft*dS^**»fc|tBTC*S*-e (5) r**$ix5o 

<7>JHIW, «HB»©*i*»*S:«*-*-* 0 £ 1 6 co^P^r- [0 0 2 5] 

e a — s 0 a (5—1) 

e 0 = s 0 0 (5-2) 

0 =-R 2 ' i a 4- ( s + 1 /T 2 ) 0 a -f- w r 0 0 (5-3) 

0=-R 8 ' 0 a + ( s + 1 / Ta ) 0 0 (5-4) 

a (5) IdiS^T, e a, e 0 tefi§igm/£<0 a , 0 & [0 0 2 6] * (5) Sr^a > ^ Hfti"4 <k . HI 1 6 SZ 

i a, i /3tt— lk(B!lHlflE^a, 0lA/&;3\ 0 a, 0 *-^«t5^*a o il 6<t^ 0a, 0 0 {1, Hn^ti 

Stt«*<7>a. 0**/*#-Cfc4o £fc. R 2 ' (i-^Sta 5t (6) * 5t (7) t8t:t^*5, 

&ffi!Hft*fi&\ T 2 tt-ftffl!lWP««. s 147^7^^ [0 0 2 7] 

»^«»flt»-?-e*«. * [»6] 

R,' (s + l/T 2 ) ia-o r R,' i & 

d> oc= (6) 

(s + l/T 2 ) ' + (a> t ) 2 
[ 0 0 2 8] * ★ [3»7] 

to, R,'ia + R 2 ' ( s 4- 1 /T 2 ) 1 0 

(7) 

(s + l/T 2 ) 2 + (to, ) 1 

iiflfiitew-ctt ( i /t 2 ) 2 < (a,. ) 2 ^^-ra ^ [0029] «8tftasa,, t*5isieew«4Lfct 
i«/i^ r -cfcsiaea* m*a z?£±£-£z>^t [0030] 

*ST?*S 0 * [ft 8] 

e d = — a>r- 0 c, (8 — 1) 

e c, = a>*- 0 a (8 — 2) 

h/uWJ»"Cf4d(ttS:«-fttt (Mi) Sw-&fcit*0 idS-C#5o 

T\ (9) , ( 1 0) Oi*59 4:4 [0 0 3 4 ] 

5o If 12] 

[0 0 3 1] a>: * = e T /<>* (12) 

[3S9] S (12) Jzte^-C, 0* «4«*«^«-Cit*LfcK 

0 T =0c=O (9) 40 SfcJiJEfflu e T l±«jE«EE*jr*&-e»» Lfc»fi*JE 

[0 0 3 2] h^^WfiS^-Cfe^o §n^, S^PWM>fW<-^^ 

[sio] e®j^u< ttSjEK^tz, EUsb-c^sttsiiafioAffla 

0m -0a =0 (1 0) ftu,, <t^Lv^ffim^5r$trm^^^ft:cK^t- 

xt (8) . 5t (1 0) ^5>, « (11) %m~< ^ TEHEfiSfl- (G£5£) i«jB*lEES:**5irtL!f, SES=ffl 

[0 0 3 3] tftftts: tr^^tt^®.teAJia^4:^L^ii?£?s 

[ftl 1] WEKEIIf (ttX) ^±W»ie«E^3B±«:«ri|jtS-B:5 

er =co r • 0 (1 1) ^tmS. ^LT, w<0£#O— &fcjn1«ft»*fl 

(3) co^^/u^rlSrMrl-r 5t, it (12) Tft: 50 coT% -JfeflflKftfi^Bwi * ^bEieiSSSriE L, < 
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[003 5] «Tl:. Z<0&W<0 Irfffif)* 

(13) cotio<o tt£5> 0 Sfc. it (13) £<o#: (l 

4) ^SBl^^tBT'#5„ 
[ 0 0 3 6 J 
[fl3] 

F (s) = l/s (1 3) 

10 0 3 7] 

mi 4 ] 

I F (to) | = l/o> (1 4) 

5t (14) fi. ^fy-rft-S-cii. /ijSSc^co^t $ 

f Ltl^rt^Ltl^. Id*.. ig®bt>L< iipfig 
[0 0 3 8] m2(D%m^is\,^X\±. fit!) t> L < 

h 5 m a . ^spjj & i^bb imi t-$§£ s >*#-c- & 

[0 0 3 9] i" Sidt, L< {if?^ib^f!CPWM 

9 . 5£^(^ PWM-Y ^7)ieiSt L < ttfSigl&Sri- 
[0 0 4 0] S?4 cofgPj^Cfci^-Cli. PWM'fy^-^ 

0J;if£ rffSiltfPJ^J . I20#. 2-§v pp. 4 2-5 
0 (Bg. 5 6) iwRWS4x-Ct^. -r^*?*.M^?ijOSL 

[0 0 4 1 ] 16 colgP^Tii. ffflfSIM 5 CO^g 



[0 0 4 2] mscommx-n. tnnm4^tzi-im5(Dm 
< tt— ^f^aa^-trsr tx\ mmmzm&-tzm%i 

[0 0 4 3] OW^fli. MfElg4 *fcii^5 CO 
20 ZZWlzte^X. tfriE«(a$ft^ff*SrPWM-f ^n--*^ 

[0 0 4 4] mi 2<7>?£WX(i. ffiiZmA */tiifS5 co 
30 mFfE^3 <n3&W<DYEmfr'fthi\Z> a 113© 

<n J wnm.\imxhZ> <> ^lt, mgtiwSS^^araS-fr 

[0 0 4 5] SfoT. -&:ftJli£i9f^fi£!ti:£M(i. * 

fitl tem 4 ^^L^ 1 2 co^^iciJitS.liffl^ff -i-SrS 
40 fi-r 5 JWB8 raa»»*ttro«5*t<iS**>iF- *^«> fc 

fiei-a-r^sr'coifflf^ t-rs r tx\ mm-Win^t 
mmz. t ix^&mte&um&m ^-zm^-tzMm. m 
o. mj.m^m-£r<r>mmz£'oxm3i-tz> v^vmim 

[0 0 4 6] $ 1 4C0M?^^-{o^TC±. j£8& o L < \~iM 
tlcoiHllcjfiScoJi'tntw^fitii^-r'53.5. tit, m 

50 t^ftJSIrS^^ffisi. K*1»<0[Hl*BAJ5&Sfct^L< /j: 
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[0047] sot, \B&<&m&m<Dm7Emte. m^m 

x.b*i5o 10 
[0 0 4 8] Jgl 5 0*WIZ*5^-C«±, ftfrfiE!M#l>L 

i 3(D&mtmzftmt>nb}hz> 0 mi 6<o*w^*5^ 
£ i s±^ffl*aico«^(f «*s[g« l xn mmmifefr e> . 

[0 0 4 9] 

13 1 4 ottXftl IB-flMB«:*i-* toicttm— 
ttLT»W«:*»U H 1 4 i*ft5«*E<z>fc<7?«:* -fr 

[0 0 5 0] El 1 J^^Tte, K^WSfi^S 1 4 irm^ 
HSB#ai 5 fcOBBJrWW^'f 3/^-2 5 SrHtt. CL<D£J 30 

S:2 4«:Rltt^5. 2 4 *>»fts 

[0 0 5 1 ] EP^>, 8*«*«0«fgl 9<£>»flsfcH2> 
(B2 W) ) «iS5)f^2 4!;A*$^§ 
«ffc«SK«)<?#ia:2 4tt, T^> (12 (d) ) i 
i8L"C^b9J*^>f ^^2 5(cJ:9«SIEH8iS*Sl 5 
*' i M * *:W9**Si t-r? 

(SI 2 ) % Sftbu L< ttSIEIl!l«Pir PWM-f >"/< 40 

[0052] i3it ^<Dmm<vMm^m{z£z>m2(D 

/ufflW^S^^n s/*«/*EIT-*>5 P H3i:*5Pttt, 

sitter ??»2 8<&*eii*»*«a=* 

a l ottJ*«^fc«{fc«S«IM*l» i M - £ hA^SSfcfi 
^ft i x * tJ3*Dj|-r5fc«)«>*D»S2 9 a , 2 9 b £ 
S£i7T^£ 0 50 
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[0 0 5 3] */^^8t*S2 7 tn^2 8^^fa^(| 

^W#¥8l 9<Z>»f^tH* (14 (f) ) rt?t|l^/u*3g 
4^g2 7ClA^£*L£<h. ¥a>7«4?S2 7(ix>- 
/^(ST 2 & (04 (a) ) CQff -£§-£3§4t U :OT 2 

•emsl ft^-2 8<7)^fii$t*m^^s i ttjgei*t*fli 

*(B4 ) Srffl^U *D3?3£2 9a, 2 9 bJZj: 

9 «ft«*»«lt i M * t h/u^«SE»*tt i T * 
"tfL-rftifim-fZ Z t X. jfiUit U< ttSfilftWtwPW 

[0 0 5 4 ] IHStt, wO^?^^*J<9^ffij3j:5^3cr) 
^»J»3S«CQ>^n y^fllfiggl-CfcSo |H5iZfcl>T{±, 

* <b ZAJjk-tZZm- 3 0 ^©^ff^£^a 2 S: 
Sftti^o W*3 O^Sifla«« ; i : f8^3B*#e2fi, 

^U, W^2 9a, 2 9 b«-i 9«ft«S|fli*fl[ i M 

* ch h/u^«SK*B*«t i t * ti:^fWta:i 
T\ iB»fcU<ttlfiB»^z«|»«icoigteiSa*siEL 
<Ji^T*#5^T% PWiVi^y/<- ^ 2<^«SEtw«l : 8 : j5a 

*tt«-e«. wsEjaflaai^m-g-srittftmsEit^fflE i M * 

PWM-f V/<-^ 2 ^mSt^Jt^^^a^ir^ C i: ^ 

[0 0 5 5] *7t. EI5(Z*Ufc*l£WTtt, ^3 0 
^*fla«*«^**»2^[g(EAfll«ft«t*«[ai 1 , tt 

i;^)l4 co^^CTSr^i-pWiVi-f v/<—^coim 

[0 0 5 6] H6C*5t^Ttt, i5-l:^L^l3^I-^ 
(yij<30f?# 3 0 OKIElttVtt 2 <&ftjb -9 iZ«F* 

<z>ttia«t*»#«4*a 3 tt. a*»^w»*a 1 9 <o 
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\&Jlirhh<DX*>*) . *mm2 9 a , 2 9 b K <fc 9 «£ffcl 
«SE«*ffi i m hi h/u* i t * iriw^n^ 

T-fl ffiEKffilttfFflr **:Kft«8E»*a[ i M * i hyu 
^ i t - <kJz*ix-Pit*nJ(L-C^S^, 

[0 0 5 7] Sfc, I8 6iw*bfclllfi0!|-Ctt. ft* 3 1 
»*ffi^J:4*5<Z>*t£«S:*-t-PWM>f *Oig 

[0058] smzis^-ai m6iz9jkLtzm4CDni& 

m<vn%- 3 1 0ft«K««#9B£3Mt 3 coft;b 9 CMS 
0811 ZO*W^IW«i*«fe«wJ:«« 
[0 0 5 9 ] H8i::*3t^TJl EI3C^Lfc»2coH1iE 

w<z>«* 2 8 coiiffl^ff 1 cnthjim^zm 
itmffim&m i u * t i T * fcuun* 

t5(*!)!:, M^3 3a, 3 3 b iZ £ 9 «£ffc«Sf£l& 
ttSffiiM t b/is?m%rtkftm i t fcV:*03M-5::i"C\ 
L< fiSjB»^PWM>f v<-^ 2omSEC$6 

[0 0 6 0] H9H w^^co»]»^ffi{wJ;5^7co 
*SMS:*tPWM>f ^coj$a-t>-^u^^<^ h 

m 3 KS* L7t^ 2 (DMI&mcDtm- 2 8 to^f«-$£tfff 

SfE«*ffl[ ir - i«C*Pj|-t-«ftteO^, *DIS3 4 a, 

3 4 biz J: 9«fLtt«fflfi<S'ttv„ * t h/u^ttm/E^ 
CPWM^f # 2 cOmScC^^^^^^-tt^ ^ t 

t5 0 ft, H9i3^Lfc3MttWei±, SSltHFtt^-frflB 
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^f^iDlLt^, P\VW^<-^2(DSSCif 

[0 0 6 1 ] Hi Oil w^«W^#J»*ffi«w«tS*8 
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